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FAILURE MODEE EFFECTS ANALYSIS (FMEA) — CRITICAL HARDWARE
NUMBER: D&-1C-0122-X

SUBSYSTEM NAME: ARS - ARPCS

REVISION: @ 0A26/93
PART NAME FART HUMBER
VENDOR NAME VENDOR KUMBER
LRU : EMERGENCY 02 CONTRCOL PANEL . MC250-0002-0120
CARLETON TECHNOLOGIES 27350001
SRU : VALVE RELIEF & REG, EM 02 1-4-00-58-15

PART DATA

QUANTITY OF LIKE ITEMS: 2
ONE PER FLOW PATH
TWO PER PANEL

FUNCTION: .
RELIEF VALVE, EMERGENCY 02 AEGULATCOR

PROVIDE GVERPRESSURE RELIEF CAPABILITY DOWN STREAM OF EMERGENCY

OXYGEN REGULATOR. RELIEF PRESSURE IS 245 PSIG. THIS VALVE IS INTEGRAL T
THE ON/OFF VALVE AND THE REGULATOR.
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'SHUDTLE CRITICAL ITEMS LIST = ORBITER

SUBSYSTEM :ATMOSBHTRIC REVIT. FMEA NO 046-1C -0122 =2  REV:os/:;
ASSIMBLY :EMERGENCY 02 CONTROL PNL CRIT. FUNC: 1=
B/N RI {MC250=-0002-0120 CRIT. HDW: 2
E/N VENDOR:1-4-80-58-15 CARLETON VEHICLE 102 101 1o4
CUANTITY :2 EFFECTIVITY: X X X

:0NE FER RESULATOR PHASE(S): PLX 10 X 00 X DD X 1s X

REDUN g :

PREPARED BY; AFFRD
DES M. PRICE AL DES
REL N. L. STEISSLING REL
QE 5. MOR QE

ITEM =
RELIEF VALVE, EMERGENCY 02 REGULATOR

FONCOTION: . ;
FROVIDE OVERPEESSURE RELYEF CAPASILITY DOWN STREAM OF EMTRGENGY OXYSE:
REGULATOR. RELIEF PRESSURE IS 245 PSIG. THIS VALVE IS5 INTEGRAL TO THD
ON/OFF VALVE AND THE RESULATOR. -

FAILURE MODE:
CLOSED

CAUSE({S) ¢
MECHANICAL SHOCK, VIBRATIGON, CONTAMINATION, CORROSION

EFFECT(S) ON:
{A) SUBSYSTEM [E) INTERYVACES {C)MISSION (D)CREW/VEEICLE

{A) LOSS OF OVIRPRESSURE FROTECTION AGAINST A FATLED RECULATOR. PANEY
CUTLET PRESSIRE WQULD RISE TO INLIT PREESURE AND IMPFLEMENTATION OF
CORRESTING ACTION {(&/A) WOOLD CLOSE ONE DOF TWA PEDUNDANT 02 FLOW FATES .,
(8) LES BREATHING STATIONS INTERFACE WOULD GET FRESSURE UP 70 10%0 PSIS.
(C) ABORT DECISION.

(D) NO EFFECT, LES PQUIPMENT CONTAINS RELTEF VALVES AND WHEN EUT TNT-
USE OVERFRESSURE WOULD RELIEVE INTC CABIN RESULTING IN PpPos INCREASE
UNTIL C/A IS5 IMPLEMENTED.

(E) FUNCTIONAL CRITIGALITY EFFECT = SUBSEQUENT FAILURE OF REDUNDANT

SYSTEM RESULTS IN 1OS$ OF OXYGEN SUPPLY TO LFS BREATHING STATIONS.
SCREEN B IS ER/A BY DEFINITION OF RELIEF VALVIS AS ETANDEY REDUNDANCY.
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SHUTTLE CRITICAL ITEMS LIST - ORAITER
EURSYETEM ATMOSFHERIC REVIT. FMEA NO 0&=10 =-g122 =3 REV:08/10/88

DISPOSITION & RATIOMALE:
(A)DESIGN (B)TEST (C)INSPECTION {D)FAILURE HISTCRY (E)OPERATIONAL USE

(A} DESIGN :

THE VALVE BOLY IE MADE OF ALUMINUM ALLOY &081. THE REGULATOR IS5 AN INLET
PRESSURE COMPENSATED, SPRING-HEFERENCED ' TYPE EMPLIOYING A& 17=-7 FH
CONDITION C CRES DIAPHRACH A9 A SENSING ELEMENT AND DYNAMIC SEAL. 17-7
FH IS PRECIPITATION HARDINED CORROEION RESISTANT STEERL WHICH HAS A HICH
STRENGTH TO WEIGHT RATIO. THE DIAFHRAGM SEALS WHICH ARE MADE QF SILASTICO
€75 SILICONE RUBEER HAVE EXCELLENT- RESTRTANCE TC OXYGEN, OUTBASSING, AND
FATIGUR . THEY ELIMINATE THE FRICTION-- AND- WEAR ASSOCIATED WITH PISTON
TYPE SEAILS. THE HELICAL/PELLEVILLE SPRING COMBINATION WHICH IS MADE OF
17-7 PH CRES PROVIDES RECULATION AND ASSURES A CLOEE TOLERANCE OPERATION
OVER A WIDE FLOW RANGE. THE POPPET WHICM IS ALSO MADE OF 17-7 PH CRES
WOBRRS AGAINST A POLYIMIDE VESPEL 5P=1 SEAT WHICH ASSURES A LEAK FREE
SPERATION. THE INLET AND OUTLET FORTE ARE FILTER PROTECTED TO 2%
MICRONE.

(B} TEST : *
ACCEPTANCE TEST - PROOP TEST AT 1875 +/- 2% PSISC FOR A MINTMUM ar 2
MINUTES. LEAFR TISTED AT INLET PRESEURE 835 +/= 2% DCIS AND QUTLET
PRESSURE 125 PSIG7 0.3 SCCM MAX LEAKAGE. INTERMAL LFAKAGE TEST PERFDRMEL
AT THE SAME PRESSURE: 0.2 SCCM MAX LPAKAGE. RELIET VALVE OPERATIONAIL
TEST AT A CAACKING PRESSURE OF 245 PSIG MAX AND A RESEAT PRESSURE OF 21°
PEIG MIMNIMUM.

QUALIFICATICON TEST - LIFE CYCLE TESTING = 1000 CYCLES AT 875 + /= 28 PEIG.
BURST FRESSURE IS 2500 PSIG. SUBJECTED TO THE POLLOWING AS PART OF THE
EMERGENCY Oi CONTROL PANEL. DESIGN SHOCK = THEE UNIT WAS SUBTECTED TO -
SHOCKS OF A 20 G FERK ACCILERATION PFULSE APPROXIMATELY A SAWTOOTH ANL
HAVING A TOTAL DURATION OF 11 NILLISECONDS. THIS FULSE WAS AFPLIED It
BOTH DIRECTICHNS OF THE THREE PRINCIPLE AXES FOR A TOTAL OF 18 SHOCKS.
RANODOM VIBRATION SPECTRUM ENVELOFE = 20 T¢ 150 HZ INCREASING AT 6 DB,
OCTAVE To Q.03 Gee3 /HZ AT 15§ HI. CONETANT AT Q.03 G=kd/HZ FROM 150 T
1000 HZ, DECREASTNG AT & DR/OCTAVE FROM 1000 TO 2000 HZ FOR 4B MINUTE:
FER AXIS FOR THREE ORTHOGONAL AXES. ATP TO VERIFY LFARAGCE IS PERFOEME!
AFTER SHOCK AMND VIARATION TESTING.

IN-VEHICLE TEETTNG - EELIEF VALVE CRACK, RESEAT AND RESEAT LEAKAGE (1€
ZCCM MAX) TEST IS PERFORMED,

OMRSD = RELIEF VALVE CRACK, RESEAT AND RESEAT LEARAGE (10 SCOM MAX) TES:
IS FIRFORMED BEFORE THE FIRST REFLIGHT OF ZAGCH ORBITER AND AT INTERVAL:
QOF FIVE FLIGHTS. :

{C) INSPECTION
RECETVING INSPECTION
RAW MATERIAL VERIFIED BY IK3PECTION FOR MATERIAL AND PROCES:
CERTIFICATION.

CONTAMINATION CONTROL
CORRQSIGN PROTECTION PROVISIUNS AND CONTAMINATICON CONTROL FLAN ARE
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'SHUTTLE CRITICAL ITEMS LIST -~ QRBITER

SUBSYSTEM :ATMOSFHERIC REVIT. FMEA NO D6-1C -0122 -2 m:ga;m,.

VERIFIED BY INSPECTION, CLEANLINESS LEVEL 200A PER MAC110-
BY INSPECTION. 101 VERIFIED

ASSEMRLY /INSTALLATION
BELLEVILIE SFRING FORCES AND TORQUES ARE VERIFIED. DIMENSIONAL CHECKS
ARE PERFORMED BY INSPECTION, MIPS FOR CONQENTRICITY AND

FERPENDICULARITY. VISUAL INSFECTION USING 10X MAGNIFICATION ON S£AL RING
VERIFIED BY INSPECTION. -

NONDESTROCTIVE EVALUATION
BRAZING, WELDING, X-RAYS AND PENETRANT INSEECTIONS ARE v
INSPECTION. ) ARE VERIFIFD BY

CRITICAL FROCESSES

HEAT TREAT AND ©PARTS PASSIVATION AND ANODIZING ARE VERIFISD BY

gﬁgﬁiﬂﬂézﬁm APPLICATION ON SEAL RING VERIFIED RBY INSFECTION.
VERIFIED BY TIRSFECTICN. SOLDERING VERIFI

INSPECTION. ' =8t

TESTING

ATP VERIFIED BY INSPECTICH.

HANDLING/PACTAGING
HANDLING, PACEAGING, STORAGE AND SHIPPING FROCEDURES ARE VERIFITD BY
INSFECTION. .

(D) FAILDORE HISTORY - : .
NGO FRILURE HISTORY APPLICABLE TO CLOSED FAILURE MODE. THE RELIEF VA S
HAS JUCCESSTULLY BEEN USED THROUGH THE SHUTTLE FROGRAM CONSIDERING THIS
FAILURE MODE.

(E} OFERATTONAL TUSE
TBS.
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